IN THE CLAIMS: 



32. (Original) A reactant formulation comprising a polycycloolefm monomer and a Group 10 
transition metal procatalyst wherein said polycycloolefin monomer comprises a multifunctional 
polycycloolefin containing at least two polymerizable norbornene-type moieties. 

33. (Currently Amended) The reactant composition of claim 32 wherein said procatalyst is 
selected from a compound of the formula: 

[R'ML'xA'] • 

wherein M represents a Group 10 transition metal; R f represents hydrogen or an anionic 
hydrocarbyl ligand; L f represents a Group 15 neutral electron donor ligand; A' is an anionic 
leaving group; x is 1 or 2. 

34. (Original) The reactant composition of claim 33 wherein M is selected from the group 
consisting of nickel, palladium, and platinum. 

35. (Original) The reactant composition of claim 33 wherein R f is selected from the group 
consisting of hydrogen; linear and branched Ci-C 2 o alkyl; linear and branched C 2 -C 2 o alkenyl; 
allylic ligands and canonical forms thereof; substituted and unsubstituted C5-C10 cycloalkyl; 
substituted and unsubstituted C 6 -Ci 5 cycloalkenyl; substituted and unsubstituted C7-C30 aralkyl; 
substituted and unsubstituted, C6-C30 aryl; C6-C30 heteroatom containing aryl; wherein said 
heteroatom is selected from the group consisting of sulfur, oxygen, nitrogen, phosphorus, 
wherein the substituents in said substituted radicals are selected from the group consisting of 
linear or branched C r C 5 alkyl, linear or branched C1-C5 haloalkyl, linear or branched C 2 -C 5 
alkenyl, haloalkenyl, halogen, and phenyl optionally substituted with linear or branched C1-C5 
alkyl, linear or branched C1-C5 haloalkyl, and halogen; and a hydrocarbyl containing ligand 
selected from the formulae: 



'Cd'kbd-) -Cd'H 2 d'X— > 



each of said ligands together with the Group 10 metal form a megacycle or heteroatom 
coining metallacycle, wherein ff represents an integer from 3 to 1 0, and X- represents an 
alkenyl or heteroatom containing moiety that coordinates to the Group 10 metal center. 

36. (Original) The reactant composition of claim 35 wherein said allylic ligand is represented 

by the formula: 




wherein R 20 ', R 21 , and R 22 each independently represent hydrogen, halogen, linear and branched 
CrC alkyl CrCo cycloalkyl, linear and branched C,-C 5 alkenyl, C 6 -C 30 aryl, and C 7 -C 3 o 
aralkyl each of the foregoing ratals optionally substituted with a substituent selected from 
Hnear^ndbranchedC-Cs alkyl, linear and branched C,-C 5 haloalkyl, halogen, and phenyl wbch 
can optionally be substituted wrth linear and branched C,-C 5 alkyl, linear and branched C.-C^ 
haloalkyl, and halogen; any two of R 20 , R 21 ', and R 22 ' can be linked together with the carbon 
atoms to which they are attached to form a cychc or multicyclic nng, each optionally substituted 
with linear or branched C,-C 5 alkyl, linear or branched C,-C 5 haloalkyl, and halogen. 



37 



(Original) The reactant composition of claim 33 wherein said group 15 electron donor 
hgand is selected from the group consisting of amines, pyridines, arsines, stibines and 
organophosphorus containing compounds. 

38. (Original) The reactant composition of claim 37 wherein said organophosphorus 
containing ligand is selected from a compound of the formula: 

P(R r ) g [X'(R 7 ')h]3-g 
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„ ic ft 1 2 or 3- h is 1 , 2, or 3, with the proviso 
wherein X' is oxygen, sulfur, nitrogen, or silicon; g is 0, 1,2, or 3 Ji ^ n j s j an d when X' is 
t hatwhenXisasilic 0 nat 0 m,his3,whenXisano X ygenorsulfuratornh 1 sl and 

♦ v, it. ?• R 7 is independently selected from hydrogen, linear and branched C,-C l0 
a nitrogen atom, h is 2, R is mdepen y _ ^ 

alkvl C 5 -Cio cycloalkyl, linear and branched C-Co alkoxy, any , 

alkyi, c 5 c 10 y y C7 _ Ci8 ^ cychc ethers and 

alkenyl, C,-C 12 aryl, (*C U aryloxy, C 6 ^ ^ ^ ^ 

thioethers tri(linear and branched Cpdo alkyi)snyi, v 6 

^ v, r haloalkvl C,-C 5 alkoxy, halogen, and 

u^r r alkvl linear or branched C1-C5 naioaucyi, w -5 
or branched C,-C 5 alkyl line ^ x , any tw0 or 3 0 fR 7 ' can be taken together 

combinations thereof; when g is 0 and X is oxygen, any _ 

phosphacycle of the formula: 



P/P (CH 2 ) h . 



wherein R 1 is as previously defined and h' is an integer from 4 to 1 1. 

r 1 -™ w wherein 2 is 3 and R 7 ' is independently 
39 (Original) The reactant composition of claim 38 wherein g _ 

•♦■ .fWHrogen linear and branched C-Co alkyl> C 5 -C 10 
selected from the group consisting of hydrogen, linear 

v„vir r, n alkoxy allyl, linear and branched C 2 -C,o alkenyi, Ms 12 
cycloalkyl, linear and branched C,-C 10 alkoxy, any , 

aryl, and C 6 -Ci 2 aryloxy. 

Af rlaim 37 wherein said organophosphorus 
40 (Original) The reactant composition of claim 3 I wnerc 5 

to W«, ,n.o-«o W, n e, .n-^phosphine, tnbenzy.phosph,., 
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dtaethytpbenybphosphine, a tae ,hyl(«ri me «hylsily.)phosphine, d,pnen,.phosP tane, 
^ro^^ 

diphenytvinybphosphine, divinylpbenylphosphine, ethyldipbenylphospbtne, 

(^efhcyphenyflmeAylphepylptosphine, «ri-n-oc,ylpnospn,ne 

L S-b.slrtfl.orome.hyDphenyOphosphte, .risP-crJorophenyDpnosphme, » 4- 

«P« n e, (+ ,.— y ^o^,^^ ^ 
diptayK^thoryphenyDphosphte, diphenyKpen.afl»o ro ph e nyl)pb.,ph.ne, 
Wpentaflucopbenyflphe^phosphine, and rtstpentaflnoropbenyOpbosphtne. 

ec.ro dl id , seUcted ta ,he .cup — ofDMF, DMSO, eye,—, 

carbonates and esters. 

42 (CmentlyAmm ded)Tpe^«^ 

.osy.„ ABr. , A^. A.CW, A****". AsCU , SbO, ^ . 
CO.' HSO. , carboxyla.es, acetates, ace^acetonates, carbonates, a,um,na,es, bora«, 

J tf Jarandbra„cbedC,-C i ba 1 oa, k ,,,C S -C 1 .c,c.oal k y.,C S -C,.c,c,oh,oa 1 M,C,C,o 
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, dC C halo^whereins.idcycloha.oalMandhaloa^youpsaremonosub^ 
43 » The reactar,, rfon of claim 33 w teto said proofs, is seiected from 

(methallyl)palladium(triisopropylphosphme)tnilate,laiiy)P 
tftaide, (methallyDpallaWtriisopropylphosphine) mtade, 
bis(tricyclohexylpho S phine)(hydrido)palladi»mchlonde, 
WsftticyclotexylphosphineKhydridOpalladi™ nitrate, 

bis(ricydohexy. P ho S phine)(hydrido)pailadium«rifluoroace«* ■-; 

triflate, (crotyDpalladmmCtricyclohexylphosphine) Inflate, 
( me thallyl)pal«^ 

(allyl) P alladi Um (tricyclohex y lphosphine)p-tolylsu^ 

(allyl)palladium(tricyclohexylphosphine)trimm^ 
(anyl)palladium(tricyclopentyl P hosphine)chloride, 

(allyl)palladium(tricyclopentyl P hos P hine) tnflate, ^croty W 
triflate, ( me thall y l)palladium(tncyclopentylphosphine) tnflate, 
(allyl)palladi U m(tric yC lopentylphosphine)triflimide, 
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(methallyl)palladium(tricyclopentylphosphine)triflimide ? 
(allyl)palladium(triisopropylphosphine)C 6 F 5 , 
(allyl)palladium(tricyclohexylphosphine)C 6 F5, and 
[(allyl)palladium(HOCH 3 X^ 

44. (Currently Amended) A reactant composition comprising a polycycloolefin monomer 
wherein said polycycloolefin monomer comprises a multifunctional polycycloolefin containing 
at least two polymerizable norbornene-type moieties and an activator salt of the formula: 

[C(L")z]b [WCA] d 

wherein C represents a proton, an alkali metal cation, an alkaline earth metal cation, a transition 
metal cation or an organic group containing cation, L" is a labile neutral electron donor ligand, 
and WCA is a weakly coordinating counteranion, z is an integer from 0 to 8, and b and d 
represent the number of times the cation complex and weakly coordinating counteranion 
complex, respectively, are taken to balance the electronic charge on the overall salt complex. 

x 

45. (Currently Amended) The composition of claim 44 whsrein said 6reup-4-3km€FK f alkali ***' 
metal cation is selected from the group consisting of a proton , lithium, sodium, and potassium; 
said Group II alkaline earth metal cation is selected from the group consisting of beryllium, 
magnesium, calcium, strontium, and barium; said transition metal cation is selected from the 
group consisting of zinc, silver, and thallium; and said organic group cation is selected from 
ammonium, phosphonium, carbonium and silylium cations. 

46. (Original) The reactant composition of claim 45 wherein said ammonium cation is 
selected from a compound of the formulae: 

[NHR 41 ' 3 ] + , [NR 41 ' 4 ] + 

wherein R 41 independently represents a hydrocarbyl, silylhydrocarbyl, or perfluorocarbyl group, 
each containing 1 to 24 carbon atoms. 
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47. (Original) The reactant composition of claim 45 wherein said carbonium cation is 
selected from a compound of the formula: 

[R 41 3 C] + 

wherein R 41 independently represents a hydrocarbyl, silylhydrocarbyl, or perfluorocarbyl group, 
each containing 1 to 24 carbon atoms. 

48. (Original) The reactant composition of claim 44 wherein said weakly coordinating 
counteranion is selected from the group consisting of borates, aluminates, boratobenzene anions, 
carborane anions, and halocarborane anions. 

49. (Original) The reactant composition of claim 48 wherein the weakly coordinating anion is 
a borate or aluminate of the formula: 

[M , (R 24, )(R 25 )(R 26 ')(R 27 )] 

wherein M' is boron or aluminum and R 24 ', R 25 ', R 26 ', and R 27 ' independently represent fluorine, 
linear and branched Ci-C[ 0 alkyl, linear and branched Ci-C ]0 alkoxy, linear and branched C3-C5 
haloalkenyl, linear and branched C3-C12 trialkylsiloxy, Ci 8 -C 3 6 triarylsiloxy, substituted and 
unsubstituted C6-C30 aryl, and substituted and unsubstituted C 6 -C 30 aryloxy groups, wherein R 24 

27' 

to R can not simultaneously represent alkoxy or simultaneously represent aryloxy, and wherein 
said aryl and aryloxy groups when substituted are monosubstituted or multisubstituted and said 
substituents are independently selected from linear and branched C1-C5 alkyl, linear and 
branched C1-C5 haloalkyl, linear and branched C1-C5 alkoxy, linear and branched Q-C5 
haloalkoxy, linear and branched C1-C12 trialkylsilyl, C 6 -Ci 8 triarylsilyl, and halogen selected 
from chlorine, bromine, and fluorine. 

50. (Original) The reactant composition of claim 49 wherein said borate is selected from the 
group consisting of tetrakis(pentafluorophenyl)borate, tetrakis(3,5- 
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bis(trifluoromethyl)phenyl)borate, tetrakis(2-fluorophenyl)borate 5 tetrakis(3-fluorophenyl)borate, 
tetrakis(4-fluorophenyl)borate, tetrakis(3,5-difluorophenyl)borate, tetrakis(2,3,4,5- 
tetrafluorophenyl)borate, tetrakis(3,4,5,6-tetrafluorophenyl)borate, 
tetrakis(3,4,5-trifluorophenyl)borate, methyltris(perfluorophenyl)borate, 
ethyltris(perfluorophenyl)borate, phenyltris(perfluorophenyl)borate, tetrakis(l ,2,2- 
trifluoroethylenyl)borate, tetrakis(4-tri-/-propylsilyltetrafluorophenyl)borate, 
tetralds(4-dimethyl-^-butylsilyltetrafluorophenyl)borate, 

(triphenylsiloxy)tris(pentafluorophenyl)borate, (octyloxy)tris(pentafluorophenyl)borate, 
* tetrakis[3,5-bis[l-methoxy-2,2,2-trifluoro-l-(trifluoromethyl)ethyl]phenyl]bo 
tetrakis[3-[ 1 -methoxy-2,2,2-trifluoro- 1 -(trifluoromethyl)ethyl]-5-(trifluoromethyl)phenyl]borate, 
and tetrakis[3-[2,2,2-trifluoro4<2,2 ? 2-tri^ 
(trifluoromethyl)phenyl]borate. 

5 1 . (Original) The reactant composition of claim 49 wherein said aluminate is selected from 
the group consisting of tetrakis(pentafluorophenyl)aluminate, 
tris(nonafluorobiphenyl)fluoroaluminate, (octyloxy)tris(pentafluorophenyl)aluminate, 
tetrakis(3 ,5-bis(trifluoromethyl)phenyl)aluminate, and methyltris(pentafluorophenyl)aluminate. 

52. (Original) The reactant composition of claim 48 wherein the weakly coordinating anion is 
a borate or aluminate of the formula: 

[M'(OR 28 ')(OR 29, )(OR 30 XOR 3r )] 

M' is boron or aluminum, R 28 ', R 29 ', R 30 ', and R 31 ' independently represent linear and branched d- 
Cio alkyl, linear and branched d-Cio haloalkyl, C 2 -Ci 0 haloalkenyl, substituted and unsubstituted 
C 6 -C 3 o aryl, and substituted and unsubstituted C7-C30 aralkyl groups, subject to the proviso that at 
least three of R 28 ' to R 31 ' must contain a halogen containing substituent; OR 28 and OR 29 ' can be 
taken together to form a chelating substituent represented by -0-R 32 -0-, wherein the oxygen 
atoms are bonded to M' and R 32 is a divalent radical selected from substituted and unsubstituted 
C 6 -C 3 o aryl and substituted and unsubstituted C 7 - C 30 aralkyl, wherein said aryl and aralkyl 
groups when substituted are monosubstituted or multisubstituted and said substituents are 
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independently selected from linear and branched C1-C5 alkyl, linear and branched C r C 5 
haloalkyl, linear and branched Cj-C 5 alkoxy, linear and branched C1-C5 haloalkoxy, linear and 
branched C1-C12 trialkylsilyl, C 6 -Ci 8 triarylsilyl, and halogen selected from chlorine, bromine, 
and fluorine. 

53. (Original) The reactant composition of claim 52 wherein said borate is selected from the 
group consisting of [B(0 2 C 6 F 4 )2]", [B(OC(CF 3 ) 2 (CH 3 ))4r, [B(OC(CF 3 ) 2 H) 4 ]-, 
[B(OC(CF 3 )(CH 3 )H) 4 ]-, and [B(OCH 2 (CF 3 )) 4 ]\ 

54. (Original) The reactant composition of claim 52 wherein said aluminate is selected from the 
group consisting of, [Al(OC(CF 3 ) 2 Ph) 4 ]', [Al(OC(CF 3 )2C6H4-4-CH 3 )4]", [Al(OC(CF 3 ) 3 ) 4 ]; 
[Al(OC(CF 3 )(CH 3 )H) 4 ]", [Al(OC(CF 3 ) 2 H) 4 ]\ [Al(OC(CF 3 ) 2 C 6 H 4 -4-/-Pr) 4 ]- > [Al(OC(CF 3 ) 2 C 6 H 4 -4-;- 
butyl) 4 r, [Al(OC(CF 3 ) 2 C 6 H 4 -4-SiMe 3 ) 4 ,]; [Al(OC(CF 3 ) 2 C 6 H 4 -4-Si-/-Pr 3 ) 4 ]", [Al(OC(CF 3 ) 2 C 6 H 2 - 
2,6-(CF 3 ) 2 -4-Si-/-Pr 3 ) 4 ]-, [Al(OC(CF 3 ) 2 C 6 H 3 -3,5-(CF 3 ) 2 ) 4 ]-, [Al(OC(CF 3 ) 2 C 6 H 2 -2,4,6-(CF 3 ) 3 ) 4 ]-, and 
[Al(OC(CF 3 ) 2 C 6 F 5 ) 4 r. 

55. (Original) The reactant composition of claim 44 wherein said activator salt is selected 
from the group consisting of lithium tetrakis(pentafluorophcnyl)borate, ' 
sodium tetrakis(pentafluorophenyl)borate, 

lithium(diethyl ether) tetrakis(pentafluorophenyl)borate, 
lithium(diethyl ether) 2 .5 tetrakis(pentafluorophenyl)borate, 
lithium tris(isopropanol) tetrakis(pentafluorophenyl)borate, 
lithium tetrakis(methanol) tetrakis(pentafluorophenyl)borate, silver 

tetrakis(pentafluorophenyl)borate, tris(toluene)silver tetrakis(pentafluorophenyl)borate, trityl 
tetrakis(pentafluorophenyl)borate, N,N-dimethylanilinium tetrakis(pentafluorophenyl)borate, 
lithium tetrakis(3,5-bis(trifluoromethyl)phenyl)borate, 
sodium tetrakis(3,5-bis(trifluoromethyl)phenyl)borate, 

N,N-dimethylanilinium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, silver tetrakis[3,5- 
bis(trifluoromethyl)phenyl]borate, 

tris(toluene)silver tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 
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(CF 3 )3)4,andLiAl(OC(CF 3 )2C6F5)4. 




Mocyclo*!, S ub*.ed and — .ed Q-C cycle* y 

UUxCH A SKoA,-(CH I ,,C(OPR«,and*e gI oup : 

-CH 2 OCH 2 ^0 

t »n inteeer from 0 to 10 and R 5 independently represents 
wherein n independently represents an integer from 

, , r, j r r ft alkvl linear and branched, C 2 -C,o alKenyi, 
hydrogen, linear and branched C-C.o aUcyi, nn 
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bached Cj -C,„ alkynyl, CKta eye , ^ ^oqCHA, 

B dical selected from -S.<Cri,)„ ^ 

dicydopropyl^hyMi^ylcycloP^* 1 '"* 6 




,. ., ,r r 1 alkvl sroup; R' and R* '°8 etner 
witll the two ring carbon atoms to wtach they^ ^ a „ 

balogenJinearandotancnedC-C.a.W.andC-Caryl. 



■,-„n „f claim 55 wherein said multifunctional 
po^ycloolefin monomer includes a monomer selected 
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♦ * i CHrO group and m independently represents an 

integer from 0 to 5, and when m is U, P 

• • f Maim or 56 wherein said multifunctional 
5 , ( Ori g ma»The reaetan. eomposmo. °^<* ^ % „ f ^ total 

polycycloolefin monomer »mposmor, 

. 4 UeK ac»,c 0 mposUio„o f da,m33,wheremsa U 
5 , (P^s., — KiectoJ tom ^ ^ OTS , st in 6 of water, 

com pos,tion farther compnses a rate mo ( butylahe r, 

,etraM*an>m«^^ 

^ethoxyettane, tnmethylphosphme ^exytphosphine, 

tolyl) pr.osphine, , ri - Krt »spm n e, pentafluorophenyl) p taS p hi ne, 
tri.opropy^phine.tnoc^^ 

„e,hyt»ho S ^^^ 

rnisopropytphospr,,^ 
«hylpheaylphosphon,.e, andtnben^lphosphme, eye 

and mixtures thereof. 
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